this age group. 5 In Finland, in 2000, suicide was the leading cause of death among male adolescents aged 15 to 19 years and represented 34% of all male adolescent deaths in this age group. 6 Even though only a small proportion of suicide attempters eventually complete suicide, suicide attempts are important to look at because they represent significant predictors of completed suicide and indicators of psychological distress. 7 Suicide-related behaviours in youth have been monitored worldwide with various survey systems, such as the National Comorbidity Survey, 8 the National Institute of Mental Health Methods for the Epidemiology of Child and Adolescent Mental Disorders Study, 9 and the Youth Risk Behaviour Surveillance System 10 in the United States. In 2005, 16 .9% of students in Grades 9 to 12 seriously considered suicide, and 8.4% had attempted suicide during the preceding year. 10 In England, 6.9% of pupils aged 15 to 16 years reported an act of deliberate self-harm during the previous year; only 12.6% of these episodes resulted in presentation to hospital. 11 In Canada, the Ontario Child Health Study showed that 5% to 10% of boys and 10% to 20% of girls aged 12 to 16 years reported suicidal behaviour within a 6-month period. 12 In an Alberta high school survey, 2.1% to 2.3% of youth reported frequent suicidal gestures or attempts. 13 Two Quebec studies, 14, 15 one of which 14 was based on the Quebec Child Mental Health Survey, found that 7% to 11.9% of adolescents had suicidal thoughts or plans and 3.5% to 4% had actually attempted suicide.
In France, in 1990, 1600 adolescents between the ages of 13 and 16 were interviewed regarding their general health 16 ; 14% of the boys and 23% of the girls reported suicidal thoughts. In 1993, a national epidemiologic survey assessed the general health status of 12 391 high school and college students. 17 Of the youth surveyed, 7% had made at least one suicide attempt (with 25% of these attempters having made more than one attempt) and 23% reported suicidal ideation (with 9% reporting frequent ideation). The European Study Project on Alcohol and other Drugs is a 1999 survey based on adolescent self-reported questionnaires. 18 Among a national sample of 11 718 students, 9.2% made at least one suicide attempt during their life, 21.9% of them were hospitalized, and more than 25% had repeated a suicide attempt at follow-up. 19 According to French statistics, about 300 per 100 000 youth (aged 15 to 24 years) are hospitalized each year for a suicide attempt. 5 The risk of completed suicide is strongly increased in those who attempted suicide at least once in the past. Indeed, repeat rates are very high, particularly among youth aged 15 to 24 years (44%). However, the above-mentioned French studies had some limitations: a restricted age range, a lack of geographic diversity in the sample, inclusion of students only, or a focus on hospitalized subjects. To our knowledge, there is no study reporting on suicidal ideation, plans, and attempts in a large, representative sample of French adolescents and young adults representing a wide geographical distribution, various socioeconomic classes, different levels of education, and a wide age range allowing for age-trend analysis. The objective of the current study was to estimate, from a self-report questionnaire, the population rates of suicidal ideation, plans, and attempts in a large cohort of French adolescents and young adults aged 15 to 26 years and diversified throughout France and to evaluate age and sex effects on those various outcomes.
Methods

Subjects
We recruited subjects from the children of the GAZEL cohort volunteers. GAZEL is a long-term, prospective cohort study of the health of 20 000 French subjects employed by the national electricity and gas company. This cohort has been shown to be representative of the French population and has been surveyed yearly since 1989. 20, 21 A first cross-sectional study of 2582 children of cohort subjects was conducted in 1991, at which point children were aged 4 to 18 years. This sample was representative of French families in terms of the number of children, their age, and their sex, and it included children from various regions of France. The data gathered included detailed measures of behavioural and emotional problems assessed through parental questionnaires (that is, the Child Behavior Checklist), as well as data on prescriptions and on contact with health care providers. Details about the design and results of this baseline survey have been reported elsewhere. 22, 23 In 1999, the 2582 children from the 1991 sample were surveyed again. 24 At this point, they were about 12 to 26 years old. A parental questionnaire and a youth self-report questionnaire were mailed after families were located by a procedure protecting their anonymity. The parental questionnaire included data about current and past functioning of the child. The 15-page youth questionnaire included questions on current education or employment status, sociodemographics, health, relationships, behavioural and emotional problems, use of services, use of psychotropic drugs, use of illicit drugs, and suicidal behaviours. A total of 1374 youth replied, yielding a 53.2% response rate. For the purpose of the current study, we used data from the 1999 youth questionnaire only. Comparison of respondents with nonrespondents to the 1999 survey showed that respondents were more often female (P < 0.01) or younger (P < 0.01) but were otherwise comparable to nonrespondents on baseline characteristics. 24 Analyses were restricted to the 1123 subjects who answered "yes" to the filter question: "Are you over 15 years of age?" on the 1999 youth questionnaire. Of these 1123 youth, 6 did not answer any of the suicide-related questions and were therefore excluded from the analysis. Of the 1117 remaining subjects, 11 were found to be duplicates and were excluded, leaving a final sample of 1106 subjects.
Measures
On the youth questionnaire, prevalence of suicidal ideation, plans, and gestures was estimated over 3 periods of time: lifetime, last 12 months, and last 30 days. Questions related to suicide were part of a section of the questionnaire that was addressed exclusively to youth over age 15 years. These questions (originally worded in French) had the following format: "How many times have you had suicidal thoughts / plans / gestures over the lifetime / last 12 months / last 30 days?" and yielded a total of 9 answers per subject on suicidal behaviours. The choice of answers for each question included the number of reported suicidal events as 0, 1, 2 to 3, 4 to 5, and 6 or more. For most of the subsequent analyses, response categories were collapsed into 2 categories: no event or at least one suicidal event.
For subjects who answered "0" to the lifetime variable, 0 was also imputed to questions regarding 12-month and 30-day prevalence, if this information was missing. After this imputation was performed, there remained 26 subjects who had omitted up to 4 answers to the 9 suicide questions. Thus the denominators vary slightly between 1106 and 1080 in the analyses presented below.
Statistical Analyses
We performed statistical analysis with SPSS, Version 13.0 (SPSS Inc, Chicago, Il, 2004). The sample was stratified by sex and by the following age groups: 15 to 16, 17 to 18, 19 to 20, 21 to 22, and 23 years and older. Descriptive analyses were first performed, and results are presented in terms of frequencies. We then examined the association of suicidal thoughts with independent variables such as age and sex, using conventional statistics such as chi-square and Student t tests for categorical and continuous variables. Results are presented in terms of ORs, 95%CIs, and P values. Multiple logistic regression models were also fitted to the data with sex, age, and sex × age interaction as predictors. Throughout, we used P = 0.05 as the criterion for statistical significance.
Ethical Approval
In terms of ethical issues, procedures and methods associated with this survey were reviewed and approved by the French Commission Nationale de l'Informatique et des Libertés.
Results
The demographic characteristics of the sample are described by sex and presented in Table 1 . The 1106 subjects of our sample included 492 male youth and 614 female youth. The mean age was 19.5 years, SD 2.9, for the whole sample. Participants were equally represented among the 5 age groups in both the male and female subsets (P = 0.769). A large proportion (70% of female youth and 80% of male youth) still lived with their parents. Most were living in mid-size or large cities. Most were in school or in college. Overall, the sociodemographic characteristics of the sample did not differ significantly between male and female youth. In addition, a similarly high proportion of male and female youth had contact with a health professional or a mental health professional for psychological problems over the past 12 months (23.5% and 24.6%, respectively). However, a significantly larger proportion of adolescent girls and young women, compared with adolescent boys and young men (32.6% and 12.6%, respectively; P < 0.001), took a medication, supplement, or homeopathic product prescribed by a physician for psychological reasons over the past 12 months. (Table 2) : 13.5% reported having had suicidal ideation once in their life, 17.2% reported having had suicidal ideation 2 to 3 times, and 16.5% reported having had suicidal ideation 4 times or more (data not shown). A significant proportion reported recent thoughts (22.8% over the last 12 months and 8.2% over the last 30 days). Significantly more female than male youth reported suicidal ideation over the lifetime (53.9% and 38.8%, respectively; OR 1.85; 95%CI, 1.45% to 2.35%), in the last 12 months (26.6% and 18.1%, respectively; OR 1.65; 95%CI, 1.23% to 2.21%), or in the last 30 days (10.4% and 5.6%, respectively; OR 1.97; 95%CI, 1.24% to 3.15%). Lifetime prevalence of suicidal ideation peaked in the groups aged 19 to 22 years in both young men and young women (44% to 48.5% and 56.3% to 64%, respectively). Roughly the same age trends were found for 12-month and 30-day prevalence rates of suicidal ideation.
Almost 15% of the participants reported having had active suicidal plans at some point over their lifetime ( Table 2) : 8.1% reported having had suicidal plans only once in their life, and 6.7% reported having had plans at least twice (data not shown). Again, a significantly higher proportion of female respondents had active suicidal plans over their lifetime, compared with male respondents (18.4% and 10.2%, respectively; OR 1.99; 95%CI, 1.39% to 2.84%). We found the same difference over the last 12 months (6.4% and 3.7%, respectively; OR 1.79; 95%CI, 1.01% to 3.17%). For the last 30 days, the rate was still higher in female than in male youth but, owing to very low prevalence rates, power to detect a statistical difference was extremely reduced (1.6% and 1.2%, respectively; OR 1.34; 95%CI, 0.48% to 3.71%). Among young men, lifetime, 12-month, and 30-day prevalence of suicidal plans peaked at age 19 to 22 years. For adolescent girls, we again saw a peak at age 15 to 16 years, whereas slightly lower but steady rates were observed for older age groups.
The lifetime prevalence rate of suicidal gestures among participants was 5.7% (Table 2) , with 4.0% reporting having made a gesture only once and 1.8% reporting at least 2 gestures over their lifetime (data not shown). Female respondents reported a significantly higher occurrence of suicidal gestures over their lifetime than male respondents (7.2% and 3.9%, respectively; OR 1.93; 95%CI, 1.11% to 3.35%). Rates in female youth were also higher than those in male youth for the past 12 months (2.0% and 1.2%, respectively; OR 1.62; 95%CI, 0.60% to 4.34%) and the past 30 days (0.2% and 0%, respectively). Male youth of any age group did not report any suicidal gestures over the last 30 days, and only a few adolescent girls aged 15 to 16 years (1.0%) reported some gestures, preventing us from meaningfully evaluating age or sex effects for this narrow reporting period. Notably, the age group reporting the highest occurrence of suicidal gestures over all time frames is the group aged 15 to 16 years.
On the whole, robust sex differences were documented in this survey, indicative of a stronger risk for all types of suicidal behaviours in female youth than in male youth. Thus, in the 9 comparisons for all age groups combined, rates of suicidal behaviours were consistently higher in adolescent girls and young women than in adolescent boys and young men. When sex differences were examined separately by age group, type of suicidal behaviour, and reporting period, we found that, out of 45 comparisons, rates were higher in female youth for 36 comparisons and higher in male youth for 5 comparisons, with no detectable difference for the remaining 4 comparisons, owing to near-zero rates.
Multiple logistic regression models were fitted to the data, with lifetime and 12-month suicidal ideation, plans, and gestures as binary outcomes. For the last-30-days outcomes, we fitted an additional model to the ideation data only because numbers were too low for plans and gestures. Of the 7 logistic models, sex was a significant (P < 0.05) predictor in 6 models denoting consistently higher risk in female youth-the only exception for the effect of sex being for last-12-months suicidal gestures. Age was a significant predictor (P < 0.05) only in the 2 models for suicidal ideation (lifetime and last 12 months). In these models, to account for the inverted U-shape distribution of the outcome, we included a quadratic term that improved the fit of the model.
Discussion
In keeping with reports from other countries, our findings indicate that the rates for all suicidal behaviours are high across the youth population studied. It is interesting to note how similar the rates of suicidal behaviours are across Europe and the United States, as well as across the various Canadian provinces, as outlined in the introduction. This confirms that suicidal thoughts or behaviours are very common and widespread among youth. They constitute an important source of morbidity and a significant public health issue. In Quebec, from 1995 to 2000, 422 youth aged 18 years and younger died as a result of suicide; 53.6% of them had made a previous suicide attempt. 25 Information about suicide is therefore highly relevant to clinicians who deal with the mental health problems of children and adolescents.
In all age groups, adolescent girls and young women seem to be more at risk than their male counterparts for suicidal thoughts, plans, and gestures. This concurs with the current knowledge that, after puberty, female youth have a greater vulnerability for suicidal ideation and behaviours than male youth. 26, 27 Nevertheless, young men are more likely than young women to complete suicide (an issue that could not be addressed by the current study). Various biopsychosocial theories have been proposed to explain the sex differences observed in suicide-related behaviours. 28, 29 The higher consumption of medications and supplements for psychological problems by female youth, compared with male youth, that we found in our survey is a well-known phenomenon 30 and also points to a greater vulnerability in the female population.
In terms of age, the large sample size of this study, as well as the presence of successive birth cohorts, offered the unique possibility of examining trends over a wide range of age groups. For male subjects, there was a generally curvilinear shape to suicidal behaviour rates that increased from age 15 to 16 years to age 21 to 22 years and decreased thereafter. Age trends for female subjects were generally less pronounced, with a general tendency for decreasing rates with increasing age. It was remarkable that female rates of suicidal behaviours were high in the youngest age group and that it was therefore at age 15 to 16 years that sex differences were most pronounced. This also suggested that, in adolescent girls, the rise in the incidence of suicidal behaviours might have occurred before age 15 years and was therefore not captured in our study.
This sharp rise in suicidality during the adolescent years is a well-established phenomenon. 1 However, there are few empirical data to explain it. Biological, psychological, and social factors probably contribute to the increased vulnerability of adolescents. Changes that accompany puberty seem to play a role in this phenomenon 31 but are not sufficient to explain it because the rates of suicidal behaviours continue to increase much beyond the age of puberty into late adolescence or young adulthood. Similar considerations apply to completed suicide rates, which in most countries are lower in the population aged 10 to 14 years, when pubertal changes occur, compared with older, postpubertal groups aged 15 to 24 years. 1 The drop in the lifetime rate of suicidal ideations observed in both young men and young women after age 22 years was somewhat unexpected. Indeed, for lifetime rates, we would expect youth to report more suicidal events over the lifespan as time passes. These results are rather difficult to interpret because the design of this study is not truly longitudinal. Since we obtained a similar drop in the lifetime and past-12-months reporting intervals for suicidal ideation, the results are unlikely to represent a reporting artifact, and the drop in the lifetime rates at older ages is unlikely to be due to recall bias. However, especially in female youth, the decline with age was marked for lifetime rates of suicidal ideation but barely noticeable for lifetime rates of plans and gestures. This may suggest that questions on suicidal ideation could be interpreted differently according to age, with older, more cognitively mature respondents adopting a narrower approach to its definition when presented with the same survey question. Because plans and gestures are more observable behaviours, it could explain why their lifetime rates did not decay with age. This pattern of results could also be consistent with a cohort effect. If, for some reason, the earlier cohorts were at lower risk for suicidal behaviours, it could explain the lower lifetime rates reported by the group aged 23 years and older. We would need more detailed information on the various cohorts to further assess this hypothesis.
Some limitations of the study need to be acknowledged. First, it is based on mail-in surveys, and answers could not be directly validated. However, the fact that our findings parallel those from other studies, both in terms of levels and correlates, suggests that the data obtained are valid. Second, the response rate was rather low but does not seem to reflect a particular bias in relation to the initial sample. Indeed, it has been established that there were no significant differences between the participants and the nonparticipants in the GAZEL study, and again, the fact that our results concur with those of other studies suggests that our sample is representative. Third, the data gathered were cross-sectional and did not allow us to make any assertions about the temporal relation of the predictive variables or to disentangle age, period, and cohort effects. In future analyses, we will examine the predictors of suicidal behaviours during adolescence and young adulthood, using data collected on the same participants at an earlier age. In that way, it will be possible to present a longitudinal analysis of predisposing factors for later suicidal tendencies in youth.
Conclusions
Research contributing to our understanding of suicide risk factors is critical to the establishment of better prevention strategies. Recognizing who is at risk for suicide would allow us to better target interventions and could ultimately help combat this major public health problem in youth.
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